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Description 

TECHNICA. FIELD 

The prusent invention relates to a propellant 
charge for cannons which may be given high 
charge density and high progressivity, and also to 
a method ol producing such a charge. 

BACKGROUND ART 

As a a e, propellant charges for cannons con- 
sist either of loose grains of flakes, rods or perfo- 
rated cylinders, or of sticks with or without perfora- 
tions enclosed in a case or cartridge, in which the 
length of ti e perforated propellant sticks has, for 
combustion reasons, hitherto been generally limited 
to a maxinum of 100 times the diameter of the 
powder's in ler-channels. Moreover, charges of this 
type are o : ten composed of mixtures of different 
batches of iwo or more powders. In this context, it 
is of minor importance whether the powder is - 
from the purely chemical point of view of the 
single, double or varying tripte-base type or wheth- 
er or not the surface is coated or inhibited. 

Hence, the present invention now relates to 
propellant charges for cannon ammunition which 
may be gi\en an extremely high charge density 
and high progressivity. the invention also relating to 
a method of producing such charges. 

Genera y speaking, a normal propellant may 
be conside ed as having a specific gravity of ap- 
prox 1.53. n charges corsisting of propellant of 
loose grains or sticks of the above-mentioned 
types, a charge density of approx 0.9 g/cc will be 
attained. Ci the other hand, according to the 
present invention, it will be possible to produce 
charges with charge densities of up to 1.4 g/cc i.e 
a considerable increase. This may be of value in 
those case:; where the strength parameters and 
performance of a cannon, for example a howitzer, a 
tank gun d a naval gun, enable the weapon to 
withstand larger propellant charges than could be 
accomodated in the chamber of the weapon if the 
powder wer 5 in the loose stare or in sticks. Thus, 
the charge according to the present invention 
would make it possible to improve the performance 
of older high-quality artillery pieces. 

The present invention thus relates to a method 
of producing propellant charges for cannons and to 
charges produced accordirg to said method, said 
charges ha-.ing a high charge density and a high 
progressivity achieved by £ combination of loosely 
added disor ented propellant powder in the form of 
flakes, powder grains, short powder rods or tubes 
and formec propellant powder in the form of 
densely packed single or multi-hole tubular propel- 
lant sticks v.ith interior combustion channels and of 



long length in the relation to said combustion chan- 
nels and with a total length corresponding to at 
least the major fraction of the available charge 
space for the charge in consideration. 

5 Propellant changes of high progressivity com- 

prising as well loosely added disoriented paropel- 
lant grains as formed propellant is however de- 
scribed in EP-A-0082758 which document forms 
the basis for the pre-charactertsing parts of claims 

70 1 and 3. The formed propellant according to said 
specification is however added as fragmentable 
balls of propellant with a diameter smaller than the 
orfice of the charge in consideration. 

The long single- or multi-hole propellant sticks 

is which are part of the charge according to the 
invention have however also prior to the additon to 
the charge according to the invention at predeter- 
mined separations been provided with perforations 
from the outside of the propellant slick reaching all 

20 of its combustion channels. 

Propellant charges of densely packed multi- 
hole propellant rods of long length when compared 
to the diameter of the combustion channels pro- 
vided with perforations at pre-determined separa- 

25 tions are however known per see through DE-C- 
135102. The perforations according to said patent 
have however been carried out in :he form of open 
cuts achieved by cutting off some part of the 
propellant material and this will make said perfora- 

30 tions function as gasoutlets when the propellant 
rods are ignited at their outside and along the 
combustion channels. The gasveiocity in such 
gasoutlets will be very much increased which will 
erode the area of the gasoutlet and thereby cause 

35 an incomplete combustion of the propellant ma- 
terial. 

According to the present invention this 
drawback has however been avoided by effecting 
each of said perforations transversally through the 

40 propellant tubes and without the removal of any 
propellant material and of sufficient width to pass 
through all of the combustion channels in the pro- 
pellant tube. The features of the invention are de- 
scribed in the appended claims. 

45 The advantage inherent in such weakened por- 

tions is that the sticks will, during the initial phase 
of the combustion, be shattered transversally 
across these weakened points by the internal gas 
pressure, whereafter combustion of this part of the 

so charge will be effected in the same manner as a 
charge consisting initially of perforated propellant 
grains of short lengths. 

Single- or multihole tubular propellant rods pro- 
vided with this particular type of perforations effec- 

55 ted transversally through the propellant rod and 
without the removal of any propellant material and 
of a sufficient width to pass through all of the 
combustion channels in the propellant tube are 
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described in' our co-pending [European patent 0 304 
100. 

Another aspect of the present invention relates 
to the grain, flake-, tube or rod-shaped powder 
which fills out the remaining portion of the available 
charge space. This amount of loose powder may, if 
desired, be compacted around the bundle or bun- 
dles of propeMant sticks. According to the present 
invention, the propellant stick bundles suitably con- 
sist of 1-, 7-, 19- or 37-hole perforated powder of 
optimal outer configuration. Other forms and num- 
bers of perforations may also come into consider- 
ation. 

A propellant charge of the type according to 
the present invention may fce given an extremely 
high charge censity, in that a considerable pari of 
its total voiun e consists of densely packed tubular 
propellant sticks. If, moreover, these sticks are ex- 
teriorly inhibited by a substance of lower burning 
speed than the propellant, this part of the charge 
will obtain a very high progressivity in that the 
propellant stinks will, at least initially, be burned 
from the inside with a consequently successively 
increasing burning area. When the inhibiting sub- 
stance has fcsen consumed there will, moreover, 
be obtained i- large stepwise increase in the burn- 
ing area whioh makes for further increased gas 
generation. Tie previously mentioned weakenings 
of the propel! ant sticks are suitably applied at sep- 
arations of between 10 and 100 times the diameter 
of the inner burning channels of the tubular propel- 
lant. The burr ing channels of the tubular propellant 
should preferably be connected with at least every 
second one o= these weakened points. 

As a res. ilt of the weakened points, there will 
be obtained i- rod-shaped tubular propellant which, 
in terms of handling and during the ignition phase, 
will function as a tubular propellant of full length, 
but which, during burning becomes shattered and 
is ultimately totally combusted as though it con- 
sisted of a normal tubular propellant cut into short 
lengths. Oth3rwise, tubular propellant of long 
lengths shov,s a marked tendency, after a brief 
period of combustion, to be shattered by the inter- 
nal gas pressure into irregular fragments which 
readily give rise to disastrous pressure peaks in the 
barrel. 

This problem is wholly obviated according to 
the present invention. One type of weakening 
which has tsen established as being particular^ 
advantageous comprises a symmetrically disposed 
perforation o" determined width and completely ex- 
ecuted witho.it the removal of any prop llant. Thus, 
such a perfc: ration rather assumes the form of a 
central incision. Since the perforation leaves a cer- 
tain amount of propellant or either side, the tubes 
may retain nevertheless a h gh degree of cohesion 



often possible to cover, with one single incision, all 
combustion channels, which ensures a rapid inter- 
nal overall igniton, effective cracking zones and 
high charge weight while still imparting superior 

s initial cohesion to the tubes. 

As was mentioned above, the weakened pro- 
pellant sticks will be burnt in the same manner as a 
corresponding amount of tubular propellant 
originally cut into shorter pieces, apart from the 

70 fact that this burning takes place within an overall 
smaller volume, since the propellant sticks accord- 
ing to the present invention are, from the outset, 
concentrated within a smaller volume than would 
have been the case in loosely disposed, shorter 

75 tubular propellant rods. 

Another way to prevent the very long propellant 
sticks from breaking in an uncon-rolled manner 
during combustion is thus to provide every burning 
channel with a longitudinal slit through to the out- 

20 side surface, but the propellant will, as already 
stated, then become degressive. 

The primary task of that portion -of the charge 
according to the present invention which consists, 
from the outset, of loosely disposed, i.e. disorien- 

25 tated flakes, powder grains or short powder rods or 
tubes lying around the aligned sticks and which 
may be compacted within reasonable limits is to 
ensure a rapid total ignition of the entire charge 
and a rapid initial gas generation. It is also a simple 

30 matter to use loose powder to fill out those parts of 
a throated case which may not be filled, without 
difficulty, with densely packed bundles of propel- 
lant sticks. 

The mixture of weakened tubular propellant 

35 - and one or more types of loosely disposed powder 
provides moreover considerable opportunities for 
controlling the combustion process at the desired 
pressure vs time cycle in the barrel. 

The simplest method of filling a case with a 

40 propellant charge according to the present inven- 
tion is based on the procedure of first arranging 
one or more bundles of long propellant sticks 
whose total outer diameter generally corresponds 
to the inner diameter of the throat of the case, or 

46 other desired outer dimension, whereafter the bun- 
dle, or the bundles, is passed down into the case 
and the remaining space within the case is filled 
with loose powder. 

It is also conceivable according to the present 

so invention to dispose tubular bundles of propellant 
sticks such that the loose powder is filled in the 
middle of the charge. Furthermore, a certain por- 
tion, for example the rear half of a cartridge case, 
may be filled with densely packed weakened tubu- 

55 far propellant sticks and the remainder with powder 
grains or flakes of any optional type. 
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BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS 

The present invention has been defined in the 
appended claims and will now be described in 
greater detail in conjunction with the accompanying 
drawings: 

In the ac :ompanying drawings: 
Fig. 1 sl ows a portion of a propellant stick 
weakened perpendicular to the longitudinal axis; 
Fig. 2 s:iows. on a larger scale, a section 
through one such example of weakened rosette- 
shaped propellant stick; 

Fig. 3 is an end elevation of densely packed 
propellanl sticks; and 

Fig. 4 shows, on a smaller scale, a longitudinal 
projection partially in section, of a case charged 
according to the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Referring to the drawings, the propellant stick 
or strand 1 shown in Fig. 1 consists of a seven 
hole perforated rosette-shaped propellant stick 
weakened by perforations whose cross-section (on 
a larger sea e) will be apparent from Fig. 2. Thus, 
the propellant stick 1 is provided with longitudinal 
burning channels consisting of six edge channels 2 
and one centre channel 3, the stick being further 
provided with a number of through-perforations 4. 

The distance between .-wo weakened points, in 
the present context perforations of the propellant 
stick, is designated a in Fig. 1. This distance cor- 
responds to a suitable length for a tubular propel- 
lant. The re ason for this is that the length should 
not be too <:ireat f since otherwise it could give rise 
to critical gas speeds near the discharge mouths of 
the channel;?. As soon as gas generation has be- 
come initial kJ, the propellant sticks according to 
the present invention will be shattered at the weak- 
ened points. These thus ensure a complete total 
ignition along the channels; 2 and 3 and serve as 
fracture zonos when the gas pressure rises. 

Fig. 2 liustrates a particularly advantageous 
method of weakening, for example, rosette-shaped 
sticks, shovm in the figure as a 7-hole rosette- 
shaped stick weakened by means of a centrally 
placed total perforation 4 without the removal of 
any propellent, in which each perforation 4 passes 
through all of th burning channels 2 and 3 of the 
propellant but leaves a sufficient amount of propel- 
lant 5 on either side of the? perforation in order for 
the propellent to retain good stability. The propel- 
lant stick ilustrated in Fg. 1 is treated in this 
manner. 

As will be apparent from Fig. 3, propellant 
sticks 12 s|)lit in the longitudinal direction may be 
used as fiHur along the periphery of the propellant 



stick bundles. Special bands for retaining the bun- 
died configuration of the propellant sticks are des- 
ignated by 6 in Fig. 4. Fig. 4 also shows a case 7 
with its associated primer 8; 9 relates to loosely 

5 packed, disorientated propellant grains in the form 
of flakes, rods or tubes of short length. 

Thus, in the alternative illustrated in Fig. 4, the 
charge consists, on the one hand, of a bundle of 
tubular sticks (11) weakened in the manner de- 

10 scribed above and/or possessing longitudinal slits, 
whose total outer diameter is not greater than the 
inner diameter of the neck of the case, and. on the 
other hand, of loosely packed propellant 9. In this 
case, the propellant stick bundle is of fuN length, 

75 i.e. it e^erTdJ^frorn the bottom of the_c ase to the 
lowesf position 10 of the projectile proper in^ the 
jj caseT However, it is also conceivable that the 
cfiarge may be divided up into several sub- 
charges. The loose propellant 9 may possibly be 

20 slightly compacted. As has been mentioned in the 
foregoing, any number of other combinations be- 
tween a bundle of weakened or longitudinally slot- 
ted, tubular propellant sticks and loosely packed 
propellant may be employed for producing charges 

25 which give the desired pressure vs time cycle in 
every individual case. 

Claims 

30 1. A method of producing propellant charges for 
cannons with high charge density and high 
progressivrty comprising within a charge space 
in combination formed propellant powder (1) 
and loosely added disoriented propellant pow- 

35 der (11) which in the form of flakes, powder 

grains, short single- or multihoie powder rods 
or tubes (9) takes up the remaining available 
charge space not occupied by the formed pro- 
pellant powder characterized in that said 

40 formed propellant powder being added as 

densely packed bundle of single-or multi-hole 
tubular propellant sticks (1) wilh interior com- 
bustion channels (2,3) and of large length in 
relation to the diameter of said combustion 

45 channels (2,3) and with a total length cor- 

responding to at least the major fraction of the 
available charge space for the charge under 
consideration, said sticks (1) having prior 
thereto been provided at predetermined sepa- 

so rations with perforations (4) from the outside of 

the propellant rod reaching all of its longitudi- 
nal combustion channels (2,3) said perforations 
(4), being effected as incisions or slits trans- 
versally through the propellant sticks (1) with- 

55 out the removal of any propellant material. 

2. A method of producing a propellant charge for 
cannons as claimed in claim 1 characterized 
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In that th a loosely added, disoriented propel- 
lant (9) outside the bundled propellant. sticks 

(I) is corrpacted to a density higher than that 
obtained vithout compression. 

3. A propellent charge produced by the method 
according to any of the claims 1 or 2 compris- 
ing withir a charge space in combination 
formed pnpellant powder (1) and loosely dis- 
oriented p'opellant powder which in the form of 10 
flakes, powder grains, short powder rods or 
tubes (9) takes up the remaining available 
charge space not occupied by the formed pro- 
pellant powder characterized in that said 
formed propellant powder consists of densely 75 
packed si igie- or multi-hole tubular propellant 
sticks (1) with interior combustion channels 
(2 t 3) and of large length in relation to the 
diameter of said combustion channels (2,3) 
and with a total length corresponding to at 20 
least the major fraction cf the available charge 
space for the charge under consideration, said 
sticks (1) being provided at predetermined 
separators with perforations (4) from the out- 
side thereof reaching all of its longitudinal 25 
combustic n channels (2,3) said perforations (4) 
having be 3n effected as incisions or slits trans- 
versaily tnrough the propellant sticks (1) with- 
out the re noval of any propellant material. 

30 

4. A propellant charge for cannons according to 
claim 3 characterized in that the loosely 
added, disoriented propellant (9) outside the 
bundled propellant sticks have been compact- 
ed to a donsity higher than that obtained with- 35 
out compiession. 

Patentansprt: che 

1. Verfahrer zum Herstellen von GeschUtztreibla- 40 
dungen fi. r mit einer hohen Ladungsdichte und 
einer hoh 3n Progressivitat, die innerhalb eines 
Ladungsraums eine Zusammenstellung von 
geformten Treibmittelpulver (1) und lose hin- 
zugefUgtem, nichtorientiertem Treibmittelpulver 45 

(II) , das n der Form von Btattchen, Pulverkor- 
nern, kunien Ein- Oder Mehrloch-Pulverstangen 
oder -rohren (9) den verbleibenden verfugba- 
ren, nicht von dem geformten Treibmittelpulver 
besetzten Ladungsraum einnimmt, aufweisen, 50 
dadurch gekennzeichnet, daB das geformte 
Treibmittelpulver als d:chtgepacktes Bundel 
von rohn;nformigen Ein- oder Mehrloch-Treib- 
mittelstSt:en (1) mit inn9ren Verbrennungska- 
nalen <2, 3). mit einer groBen Lange im Ver- 55 
haltnis zum Durchmesser der Verbrennungska- 
nale (2, 3) und mit einer mindestens dem 
grofiten Teil des verfUgbaren Ladungsraums 
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fur die betreffende Ladung entsprechenden 
Gesamtlange hinzugefugt wird, wobei die Sta- 
be (1) vorher in vorbestimmten Abstanden mit 
i Perforationen (4) von der AuBenssite der Treib- 
mittelstangen versehen worden sind, die alle 
langsverlaufenden Verbrennungskanale (2, 3) 
erreichen und die als quer durch Jdie Treibmit- 

(telstabe (1) verlaufende Eimschnitte Oder 
Schlitze ohne das Entfernen von jeglichem 
Treibmittelmaterial ausgefuhrt sind. 

2. Verfahren zum Herstellen einer Treibiadung fur 
GeschUtze nach Anspruch 1 , 
dadurch gekennzeichnet, daB das lose hinzu- 
gefugte, nicht orientierte Treibmittel (9) auBer- 
halb der gebundelten Treibmitteistabe (1) auf 
eine Dichte verdichtet 1st, die he her ist als die 
ohne Verdichtung erhaltene Dichte, 

3. Treibiadung, die nach einem Verfahren ent- 
sprechend Anspruch 1 oder 2 hergestellt ist, 
und die innerhalb eines Ladungsraums eine 
Zusammenstellung von geformtern Treibmittel- 
pulver (1) und losem, nichtorientiertem Treib- 
mittelpulver, das in der Form von Blattchen, 
Pulverkornern, kurzen Pulverstangen oder 
-rohren (9) den verbleibenden ■ verfugbaren, 
nicht von dem geformten Treibmittelpulver be- 
setzten Ladungsraum einnimmt, aufweist, da- 
durch gekennzeichnet, daB das geformte 
Treibmittelpulver aus dichtgepackten, rohren- 
fo rmigen Einoder Mehrloch-Treibmittelstaben 
(1) mit inneren VerbrennungskanSlen (2, 3), mit 
einer groBen Lange im Verhaltnte zum Durch- 
messer der Verbrennungskanale (2,3) und mit 
einer wenigstens dem groBten Teil des verfUg- 
baren Ladungsraums fUr die betreffende La- 
dung entsprechenden Gesamtlange besteht, 
wobei die Stabe (1) in vorbestirnmten AbstSn- 
den mit Perforationen (4) von der AuBenseite 
versehen sind, die alle langsverlaufenden Ver- 
brennungskanale (2, 3) erreichen, die als Ein- 
schnitte Oder Schlitze quer durch die Treibmit- 
teistabe (1) ohne das Entfernen von jeglichem 
Treibmittelmaterial ausgefOhrt sind. 

4. Treibiadung fur Geschutze nach Anspruch 3, 
dadurch gekennzeichnet, daB das lose hinzu- 
gefOgte nichtorientierte Treibmittel (9) auBer- 
halb der gebundelten Treibmitteistabe auf eine 
Dichte verdichtet ist, die hoher ist als die ohne 
Verdichtung erhaltene Dichte. 

Revendications 

1. ProcSdS de fabrication de charges de poudre 
destinies k des canons, ayant une densite 
elevde de charge «t une progressive 6levee, 
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comprenant, <:lans un espace destine S la char- 
ge et en combinaison, une poudre (1) de pou- 
dre mise en forme et une poudre (11) non 
orientee et aoutee h retat fluide qui, sous 
forme de pailiattes, de granules de poudre, de 
courts batonn 3ts ou tubes (?) de poudre & un 
ou plusieurs i:-ous. occupe Tespace disponible 
restant de la charge qui n'est pas occupe par 
ia poudre m-se en forme, caracterise en ce 
que la poudn; mise en forme est ajoutee sous 
forme d'un qroupe trfes tass6 de baguettes 
tubuiaires (1) de poudre & un ou plusieurs 
trous ayant d»s canaux internes (2, 3) de com- 
bustion et un.5 grande longueur par rapport au 
diamfetre des canaux de combustion (2. 3), la 
longueur totale correspondant au moins & la 
plus grande partie de la charge disponible 
pour la char.je consider, les baguettes (1) 
ayant ete au prealable r6alisees f h des distan- 
ces predetermines de separation, avec des 
perforations (4) partant de I'exterieur de la ba- 
guette de pc Jdre et atteignant tous les canaux 
longitudinaux (2, 3) de combustion, les perfora- 
tions (4) etant sous forme decisions ou de 
fentes disposes transversalement h travers 
les baguettes (1) de poudre et sans enleve- 
ment de mat ere quelconque de poudre. 

Z Procede de labrication d'une charge propulsive 
pour canon jelon la revendication 1, caracteri- 
s6e en ce que la poudre (9) non orientSe, 
ajoutee a Vital fluide & I'exterieur des baguet- 
tes (1) de poudre qui sont groupees est tass^e 
k une densi :6 superieure I celle qui est obte- 
nue sans compression. 

3. Charge de poudre produite par le procede 
selon Tune ies revendications 1 et 2, compre- 
nant. dans un espace destine & une charge, 
une combinaison form£e d'une poudre propul- 
sive (1) et c'une poudre non orientee et fluide, 
qui est sous forme de paillettes, de granules 
de poudre, de courts bStonnets ou tubes de 
poudre (9) occupant le reste de I'espace dis- 
ponible pour la charge et qui n'est pas occupy 
par la pouere mise en forme. caracteris6e en 
ce que la poudre mise en forme est constitute 
de baguet;ss tubuiaires (1) de poudre bien 
tass£e, ay ant un ou plusieurs trous, avec des 
canaux internes (2. 3) de combustion et ayant 
une grande longueur par rapport au diam&tre 
des canau* de combustion (2, 3). leur longueur 
totale corrcispondant au moins h la plus grande 
partie de l'espace disponible pour la charge 
consideree. les baguettes (1) ayant. & des in- 
tervals predetermines de separation, des per- 
forations (-) partant de iWrieur et atteignant 
tous les canaux longitudinaux de combustion 
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(2, 3). les perforations (4) etant r^atisees sous 
forme decisions ou de fentes disposers trans- 
versalement & travers des baguettes (1) de 
poudre sans nlevement de matiere de pou- 
dre. 

Charge de poudre pour canon selon la reven- 
dication 3, caracterisee en ce que la poudre 
(9) non orientee qui est ajoutee a retat fluide a 
Texterieur des baguettes regroupees: de pou- 
dre a ete comprimee & une densite superieure 
h celle qui est obtenue sans compression. 
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